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(54) Voice band signal cell assembly apparatus for atm 

(57) A cell assembly apparatus is provided for a 
voice band signal used in ATM. A discriminating section 
(5) determines whether a voice band signal is •Voice" or 
"data". When the voice barvd signal is voice, a voice 
detector (11) delects the presence or absence of voice 
in the signal. If silence is detected, a cell assembly sec* 
tion (13) prohibits transmission of cells. When the voice 
band signal is "data", a earner detector (15) detects the 
presence or absence of a carrier. A cell assembly sec- 
tion (1 4) sends out a cell in response to the presence of 
the carrier in the input signal, while prohibiting the cell 
transmission when no carrier is detected in the input 
signal. 
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Description 

BACKGROUND OF THE INVENTION 

1. FIELD OF THE INVENTION 

The present Invention relates to a voice band signal 
cell asseml>ly apparatus for use in ATM (Asynchronous 
Transfer Mode). The apparatus is capable of attaining a 
high transmission efficiency by reducing the number of 
cells formed In the voice CLAD (Cell Assembly and 
DiassemWy) for ATM. 

2. DESCRIPTION OF THE PRIOR ART 

Fig. 1 is a block diagram illustrating a structure of a 
conventional cell assembly apparatus used for transmit- 
ting voice band signals in ATM. A voice band signal is 
divided into "voice" and "data". It should be noted that 
"data" refers to a signal produced by modulating a car- 
rier so as to transmit data, such as digrtai data, by using 
the voice band. 

Rg, 1 includes a voice detector 1, a high efficiency 
voice encoder 2. and a cell assembly section 3, which 
form a structure for assembling voice into cells. Such a 
structure has been disclosed in Japanese Pat^ Laid- 
Open Publication Nos. 4-157843 and 4-249446. If the 
voice t>and input signal is voice, then the high efficiency 
voice encoder 2 connpresses the band of the voice sig- 
nal and supplies tiie compressed voice signal to the cell 
assembly section 3. Assuming that a 64 i<bps PCM sig- 
nal is encoded into a 16K LD-CELP (ITU-T Rec. Q. 728) 
signal with this compression efficiency, the signal band 
is tiien conrpressed to 1/4. 

The voice signal is also input to the voice detector 
1 , where tiie presence or absence of voice in the voice 
signal is detected. In accordance with the detection, 
result, the cell assembly section 3 forms the encoded 
voice signal into a cell, and sends out tfie cell onto ATM 
transmission channel only when tiie voice detector 1 
detects tiie presence of voice. Since about 40% of the 
voice signal has voice, a compression efficiency of 
about 1/2 is achieved by detecting tiie absence of voice. 
The total voice compression is about 1/8. 

In tine meantime, a cell assemWy section 4 assem- 
bles data into cells. That is. if the voice band input signal 
is data, the data is input directiy to the cell assembly 
section 4 and formed into cells. The cells are then sent 
out onto the ATM transmission channel. 

Note tiiat it is a discriminating section (I) 5 of Rg. 2 
that determines whether tiie voice band input signal is 
voice or data. The discriminating section (I) 5 can be 
implemented by a technology such as the one recom- 
mended in ITU-T Rec. G. 763. Also note tiiat a discrim- 
inating section (II) 6 of Rg. 2 is implemented by simply 
adding to the discriminating section (I) 5 a function to 
determine whether the data is a specific modulated 
wave or a modulated wave other than tiie specific mod- 
ulated wave. The data of the specific modulated wave 
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refers to data such as a G3 facsimile signal including a 
tone signal. 

An advantage of such a conventional cell assembly 
apparatus for ATM is a high transmission efficiency 

5 achieved by way of high efficiency voice compression 
and compression of the silence parts in the signal, when 
tiie voice tand input signal is voice. However, when the 
voice band input signal is supplied in tiie form of data, 
such as a G3 facsimile signal, tiie voice band input sig- 

10 nal is input directly to the cell assembly section, and the 
voice band signal is not compressed. It is thus neces- 
sary to provide a wide band transmission channel for 
transmitting tiie voice band signal in tiie form of a cell. 
This is inconvenient because overall transmission effi- 

15 ciency is deteriorated. 

SUMMARY OF THE INVENTION 

The present invention is made to solve tiie atjove 
20 problem and aims to provide a voice band signal cell 
assembly apparatus for ATM which is capat>le of achiev- 
ing a high transmission efficiency in transmitting a voice 
band input signal supplied as data as well as voice. 
A cell assemtxiy apparatus for a voice band signal 
25 used in ATM according to the present invaition com- 
prises: a discriminating section for deta'mining whether 
an incoming voice band signal is voice or data; a high 
efficiency voice encoder for compressing a barKJ of the 
voice when the discriminating section determines that 

30 the voice band signal is voice; a voice detector for 
detecting the presence or akjsence of voice in the voice 
band signal; a cell assembly section dedicated to voice 
for fxohibiting supply of a cell when the voice detector 
detects the absence of voice in the voice band signal; a 

35 carrier detector for detecting the presence or al>sence 
of a cannier including a tone signal when the discriminat- 
ing section determines that the voice band signal is 
data; and a cell assembly section dedicated to data for 
prohibiting supply of a cell when the can-ier detector 

40 detects the absence of the carrier. 

The apparatus achieves a high trar^mission effi- 
ciency of the voice band input signal supplied as voice 
by way of compressing tiie voice signal band by tiie 
encoder and prohitMting ttie cell assembly of the silence 

45 parts of the voice signal. Also, when tiie voice band 
input signal is data and the carrier detector detects no 
carrier in the data signal, no cell is sent out. Such a 
band compression based on the presence or absence 
of the carrier contributes to achieving a high cell assem- 

50 biy transmission eff idency. 

In one aspect of the present invention, a cell 
assembly apparatus for a voice band signal used in 
ATM includes an encoder provided on an input side of 
the data cell assembly section. When the discriminating 

55 section determines that voice band signal is data, the 
encoder compresses tiie data. By placing the encoder 
on tiie input side of the data cell assembly section, it is 
possible to furtiier suppress the number of ceils to be 
assembled. 
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Preferably, the encoder for compressing the data 
band in the cell assemtrfy apparatus for a voice band 
signal used in ATM is a voice encoder which enables 
transmission of desired data. This means that the 
encoder is provided not only for the compression of 5 
data, but also for the corrpression of voice. This 
reduces the types of encoders used, and contributes to 
a simplified structure of the apparatus. 

It is also preferable that in the cell assembly appa- 
ratus for a voice t>and signal used in ATM. the high effi- 10 
ciency encoder used for compression of the voice is 
combined with the encoder used for connpression of the 
data. At the same time, two cell assembly sections ded- 
icated to voice and data, respectively, are integrated into 
one conponent. Thus, it is possible to further simplify is 
the structure of the apparatus. 

In another aspect of the present invention, a cell 
assembly apparatus for a voice band signal used in 
ATM includes a discriminating section having a function 
to determine whether tiie data is a specific modulated 20 
wave or a modulated wave other than tiie specific mod- 
ulated wave. The apparatus also includes a demodula- 
tor provided on an input side of the data cell assembly 
section. When tiie discriminating section determines 
tiiat the voice band signal is data of the specific modu- 25 
lated wave, the deoKXiulator retrieves a baseband sig- 
nal of the data of the specific modulated wave. That is, 
tiie input signal is reconstituted to tiie basefc>and signal 
prior to assembling into cells. Thus, tiie cell transmis- 
sion can be carried out with a high fansmission effi- 30 
ciency close to an ideal efficiency. 

Preferably, tiie cell assembly apparatus for a voice 
band signal used in ATM includes a buffer circuit pro- 
vided between the cell assembly section and tiie 
demodulator. The buffer circuit has a capacity d^ined as 
based on a demodulated signal lengtii and a maximum 
deviation of a clock frequency of a demodulated signal 
relative to network clock frequency, and relieves an 
asynchronous state between a clock frequency of a 
demodulated signal and a network clock frequency. The 40 
buffer circuit is confrolled by the carrier detector. Thus, 
ttie apparatus carries out tiie cell assembly and trans- 
mission of tiie demodulated signal with a simple struc- 
ture. 

It is also preferable that the cell assembly appara- 45 
tus for a voice band signal used in ATM indujes a stuff- 
ing circuit provided between the data cell assembly 
section and the demodulator. The stuffing circuit 
relieves an asynchronous state between a dock fre- 
quency of a demodulated signal and a network clock so 
frequency. The stuffing circuit and the data cell assem- 
bly section are controlled by tiie canrier detector. It is 
possible to establish communication even if the demod- 
ulating clock frequency is asynchronous to the network 
clock frequency. In addition, the apparatus minimizes a 55 
delay during the assembly of cells and achieves a very 
reliable cell transmission. 

It is also preferable that tiie cell assemt»ty appara- 
tus for a voice band signal used in ATM includes a clock 



frequency difference detector provided between the 
data cell assembly section and the demodulator. The 
dock frequency difference detector receives information 
atxjut the clock difference between a clod< frequency of 
a demodulated signal and a network dock frequency, 
and relieves an asynchronous situation between those 
two clock frequencies. The data cell assembly section 
has a function to transmit the clock difference Informa- 
tion by placing the information in a header of an ATM 
adaptation layer of a cell. This improves tiie perform- 
ance of reproducing the demodulated dock frequency 
at the receiver side. 

In still anotiier aspect of the present invention, a 
data ceil assembly apparatus for a voice band signal 
used in ATM consists of two data cell assembly sections 
dedicated to data. One data cell assembly section 
receives an output of tiie carrier detector and a data sig- 
nal demodulated by tiie demodulator, while tiie other 
data cell assembly section receives an output of the car- 
rier detector and a non-demodulated data signal. When 
tiie input signal is the data of tiie specific modulated 
wave, ttie data is demodulated before assembling tiie 
data into a cell by the former data cell assembly section. 
When ttie input signal is the data of the modulated wave 
other than tiie specific modulated wave, the latter cell 
assembly section assembles the data into a cell without 
demodulating it. The apparatus can transmit all tiie data 
within ttie voice band, while attaining a high transmis- 
sion effidency close to an ideal efficiency in the trans- 
mission of the data such as the G3 facsimile signal 
which is a specific modulated wave. 

Further, a voice band cell assembly apparatus for 
ATM according to the present invention, which assem- 
bles and transmits cells from the data consisting of 
voice band signals, comprises: a canrier detector for 
detecting the presence or absence of the carrier in tiie 
data; and the cell assembly section for assemt^ing and 
transmitting cells from the data having tiie carrier in 
accordance with the detection result of the carrier 
detector. The apparatus reduces tiie number of cells 
formed from the data. 

BRIEF DESCRIPTION OF THE DRAWINGS 

A prefenred embodiment of the present invention 
will be described betow in conjunction witii tiie following 
drawings wherein: 

Fig. 1 is a block diagram illustrating a structure of a 
conventional voice band signal cell assembly appa- 
ratus for ATM; 

Rg. 2 illustrates a discriminating section used in the 
fxesent invention as well as in the conventional 
apparatus; 

Rg. 3 is a block diagram illustrating a voice band 
cell assembly apparatus for ATM according to a first 
embodiment of the present invention; 
Rg. 4 illustrates a data signal sequence input to a 
carrier detector in the apparatus shown in Rg. 3; 
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Fig. 5 illustrates how a cell assembly section of Fig. 
3 forms cells; and 

Figs. 6 - 12 are block diagrams illustrating ATM 
voice band signal cell assembly apparatuses 
according to the second through ninth errtx)di- s 
ments of the present invention. 

DESCRIPTION OF THE PREFERRED EMBODI- 
MENTS 

10 

(Embodiment 1) 

Rg. 3 shows an ATM (Asynchronous Transfer 
Mode) voice band signal cell assembly apparatus 
according to a first embodiment of the present inven- is 
tion. 

A discriminating section (I) 5 determines whether a 
voice band input signal is Voice" or "data". As men- 
tioned in the above, note that the voice band signal con- 
sists of Voice" and "data", in which "data" represents a 20 
signal produced by modulating a carrier for transmitting 
digital data using the voice band. The discriminating 
section (I) 5 is constituted based on the technology rec- 
ommended in ITU-T Rec. G. 763. In accordance with a 
determination made by the discriminating section (Q 5, 25 
an input signal is divided into "voice" and "data" by a sig- 
nal dividing means. "Voice" is input to a voice detector 

1 1 and a high efficiency voice encoder 12, while "data" 
is input to a carrier detector 15 and a cell assembkly sec- 
tion 14. 30 

Functions of the voice detector 11. the high effi- 
ciency voice encoder 12 and the cell assembly section 
1 3 aria the same as those of the corresponding compo- 
nents shown in Fig. 1. The high effidency voice encoder 

12 encodes the input voice to compress the voice. For 3S 
exannple. the encoder 12 encodes a 64 kbps PCM sig- 
nal into a 16 KLD-CELP signal (ITU-T Rec. G. 728). The 
votee detector 1 1 discriminates the presence of voice in 
the input 

The cell assembly section 13 forms cells from the 40 
voice which band is compressed by the high efficiency 
encoder 12. A cell used in ATM is 53-byte-long consist- 
ing of 5 bytes of a header and 48 bytes of an information 
area. The main function of the header is to multiplex cm- 
route the cells. The information area incorporates the 4S 
information used for dividing the signal into voice and 
data. The cell assen^y section 13 sends out an assem- 
bled cell onto an ATM transmission channel. At this 
time, the cell assembly section 13 sends out a cell only 
when the voice detector 1 1 detects voice in the voice so 
signal detector 1 1 . This means that if there is silence in 
the voice signal, no cell is sent out or assembled. 

The carrier detector 15 detects the presence or 
absence of a carrier in data supplied to the apparatus. 
As can be seen in Fig. 4, which represents a data signal ss 
sequence (or a digital signal sequence) input to the car- 
rier detector 15, the data signals are input in the order 
shown from the left hand side of the figure, where "x" 
represents a signal having a certain length. The carrier 



detector 15 detects the presence or absence of the car- 
rier for every N data (eg., from to x^^^n.^) according to 
the following discriminants, 

{Vx!/N}^A (1) 

/+N-1 

£ {Vx?/N} < A (2) 
ut 

where "A" indicates a threshold value used for discrimi- 
nation. If the left term of the expression (1) is equal to or 
more than A, the presence of the cannier is determined. 

As mentioned before, data represents the signal 
produced by modulating the canrier to transmit the dig- 
ital data The nKxJulated signal includes two alternate 
parts. One part has a can^ier amplitude (effective value), 
while the other part has none. Sometimes, however, it 
occurs that the part having no carrier amplitude (effec- 
tive value) continues for a long period of time because 
the modulated signal does not include any information 
to be transmitted. The cannier detector 15 detects this 
state. If the canier detector 15 detects no carrier in a 
given data, it is not necessary to transmit that data as 
that data includes no information to be transmitted. 

The cell assembly section 14 assembles cells from 
the data supplied from the carrier detector 15. As men- 
tioned before, the length of a cell used in ATM is 53 
bytes consisting of 5 bytes of the header and 48 bytes of 
the information area. The c^l asserr^ly section 14 
assembles cells only from the data determined to 
include the carrier in accordance with the determination 
made by the carrier detector 15. The thus assembled 
cells are sent out onto the ATM transmission channel. 
Note that the cell assembly section 15 does not assem- 
ble any cells from data in which no carrier is detected. 

Rg. 5 shows how the cell assembly section 14 
assembles a cell in the cell assemUy section 14. The 
cell assembly section 14 receives the input signals 
starting from the leftnrxjst signal in the order shown in 
the figure. Each input signal Y consists of N data sam- 
ples, that is N data of data x shown in Fig. 4. In Fig. 5, 
the cell assembly section 14 does not assenrd^le any 
cells from tiie input signals preceding to Yl, because 
tile can-ier detector 15 already determined the absence 
of tiie carrier in those input signals. This is also true for 
ttie input signals following Ym.^. In the meantime, ttie 
carrier detector 15 has determined the presence of the 
carrier for tiie signals from Yl to Y^.^ . The cell assembly 
section 1 4 assembles cells from tiiose input signals and 
sends out tiie assembled cells. As a result, (M-L) x N 
data samples will be included in tiie cell information 
area. 

The apparatus compresses the voice to 1/4 in the 
high efficiency encoder 12 if tfie input signal is voice. 
When silence is detected in tiie voice signal, the appa- 
ratus does not send out a cell. Consequently, tiie voice 
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is compressed and reduced to 1/8. In the case where 
the input signal is data, the apparatus does not assem- 
ble cells from the data in which no carrier is detected. By 
doing this, the number of cells formed is reduced by 
half, with a variation depending on the contents of data. 
The apparatus thus achieves a high transmission effi- 
ciency by way of band compression of t>oth voice and 
data. 

(Embodiment 2) 

Fig. 6 shows a second embodiment of the present 
invention, in which the description of corresponding 
parts similar to those in the Embodiment 1 will not be 
repeated. In the Embodiment 1 . the voice band signal is 
supplied directly to the cell assembly section 14 if the 
signal is data. In contrast to this, an apparatus of this 
embodiment includes an encoder 16 dedicated to data 
provided on the input side of the data cell assembly 14. 
The encoder 16 compresses the band of the input data 
before the cell assembly section 1 4 assembles the data 
into cells. 

In this way. the apparatus can canry out cell assem- 
bly and transmission at a still higher efficiency. Assume 
that 32 KADPChA encoding (ITU-T Rec. G. 726) is car- 
ried out in the erKXxler 16, the number of cells formed is 
further reduced by half compared to the number 
achieved by the Embodiment 1. In total, the band width 
is reduced to about 1/4 of that of a conventional system. 

(Embodiment 3) 

Fig. 7 shows a third embodiment of the present 
invention, in which the description of conresporKJing 
parts similar to those in the Embodiment 2 will not be 
repeated. In contrast to the apparatus of the Embodi- 
ment 2, which includes two encoders, an apparatus of 
the third embodiment requires only one cell assembly 
section 17. and a voice encoder 18 formed by a 32 
KADPCM encoder. A voice signal is input to the voice 
detector 1 1 and the voice ^coder 18, while a data sig- 
nal is input to the can-ler detector 15 and the voice 
encoder 18. 

The high efficiency voice encoder 12 of the Embod- 
iment 2 used for the voice t>and conripression is com- 
bined with the encoder 16 used for the data band 
compression. As a result, the apparatus of this embodi- 
ment includes only one voice encoder 18. At the same 
time, the voice cell assemkjiy section 13 and the data 
cell assembly section 14 of the Embodiment 2 are inte- 
grated into one component. The structure of the appara- 
tus is thus simplified by the encoder and the cell 
assembly section provided for the common use of voice 
and data. 

(Embodiment 4) 

Fig. 8 shows a fourth embodiment of the present 
invention, in which the description of corresponding 



parts similar to those in the Embodiment 1 will not be 
repeated. In the Embodiment 1. the voice band signal is 
supplied directly to the cell assembly section 14 if the 
signal is data. In contrast to this, an apparatus of this 
5 embodiment includes a demodulator 1 9 provided on the 
input side of the data cell assembly section 14. The 
demodulator 19 reconstitutes the input signal into a 
baseband signal before the data cell assembly section 

1 4 receives the baseband signal and assembles it into a 
ro cell. 

In this way, the apparatus can carry out the cell 
assembly and transmission at an almost ideally high 
efficiency. However, it is not practical in ternris of circuit 
size to demodulate every modulated signal before 

IS transmission. The demodulator 19 only denKXlulate a 
signal, such as a G3 facsimile signal, which is a specific 
HTKxiulated wave. Discrimination of such data of the spe- 
cific nKxJulated wave from the other data is carried out 
by the discriminating section (II) 6 of Fig. 2. 

20 Assuming the demodulator 19 denrodulates a 14.4 
kbps G3 facsimile signal, the number of cells formed is 
reduced to 1/4 or less. Consequently, the total number 
of cells formed is reduced to about 1/8. Having thus 
reduced the cell number, the apparatus can carry out 

25 almost ideal, high efficiency cell assembly and trans- 
nnission. 

(Embodiment 5) 

30 Fig. 9 shows a fifth embodiment of the present 
invention, in which the description of corresponding 
parts similar to those in the Embodiment 4 will not be 
repeated. In the Embodiment 4. since the data cell 
assembly section 1 4 controls the earner detector 1 5, the 

35 carrier detector 15 detects the presence or absence of 
the carrier including a tone signal if the discriminating 
section 6 determines that the voice band input signal is 
data. 

In contrast, an apparati^ of the fifth embodiment 
40 includes a txjffer circuit 20 placed between the cell 
assembly section 14 and the denrodulator 19. The 
buffer circuit 20 is formed by a FIFO memory and has a 
capacity defined by a demodulated signal length and a 
maximum deviation of a clock frequency of a demodu- 
45 lated signal relative to network dock frequency. The 
buffer circuit 20 relieves an asynchrorrous state 
between the dock frequency of the demodulated signal 
and the network clock frequency. The carrier detector 

15 controls the buffer circuit 20. instead of the data cell 
so assembly section 14. Thus, the dock frequency of the 

demodulated signal is not reproduced at the receiver 
side. Instead, the modulated signal is produced by 
using the clock which is in synchronism with the network 
dock frequency. 
55 As such, by simply introdudng the buffer circuit 20, 
it is possible to transmit the demodulating signals in the 
form of cells even if the clock frequency of the demodu- 
lating signal is not in synchronism with the network 
dock frequency. 
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(Embodiment 6) 

F\Q. 10 shows a sixth embodiment of the present 
invention, in which the description of con^esponding 
parts similar to those in the Embodiment 4 will not be s 
repeated. An apparatus of this embodiment includes a 
stuffing drcuit 21 placed between the cell assenr^ly 
section 14 and the demodulator 19. The canrler detector 
15 controls the stuffing circuit 21 instead of the cell 
assembly section 1 4. The stuffing circuit 21 adds a stuff io 
bit to a demodulated signal so as to follow the network 
clock frequency. The dock frequency of the demodu- 
lated signal can be reproduced using the stuff bit on the 
receiver side. 

With this structure, the input signal is assigned with is 
a transmission band wider than the dock frequency of 
the input signal if the clock frequency of the input signal 
is asynchronous with the clock frequency of the trans- 
mission network. As such, it is possible to transmit the 
input signal whose dock frequency is not synchronous. 20 
The Xhvs transmitted signal indudes a true input signal, 
a padding signal, and a control signal (i.e., information 
for distinguishing between the true signal and the pad- 
ding signal.) The stuffing drcuit 21 adds and deletes a 
stuff bit. which is used for padding and controlling, so as 25 
to transmit the true signal. 

Thus, the apparati^ of this emtjodiment can relieve 
the inconvenience faced by the Emlxxjiment 4, i.e., the 
asynchronous state between the denrxxlulated clock 
frequency and the network clock frequency. The appa- 30 
ratus also achieves the cell assemtrfy and transmission 
more reliable than the Embodiment 5. 

(Embodiment 7) 

35 

Fig. 1 1 shows a seventh embodiment of the present 
invention, in which the description of corresponding 
parts similar to those in the Embodiment 6 will not be 
repeated. An apparatus of this embodiment indudes a 
dock frequency difference detector 22 connected in 40 
series with the stuffing drcuit 21 between the cell 
assembly section 14 and thedenrxxJulator 19. The clock 
frequency difference detector 22 receives a demodu- 
lated clock frequency and the network clock frequency, 
calculates cfock difference information based on the 45 
Input intormatfon. and supplies the clock difference 
information to the cell assembly section 14. 

The apparatus of this embodiment transmits cells at 
a CBR (Constant Bit Rate) for a certain period of time 
when carrier presence Is detected. During transmission, so 
the clock difference information is stored in the header 
of an AAL (ATM Adaptation Layer) such as the AAL 
Type I. At the receiver side, the demodulated dock is 
reproduced in accordance with the information stored in 
the header. The apparatus improves the performance of ss 
reproduclr^ the demodulated dod^ frequency com- 
pared to that of the Embodiment 6. 



(Embodiment 8) 

In the Embodiments 6 and 7. the carrier detector 1 5 
is connected to the stuffing circuit 21 . The carrier detec- 
tor 15 delects the presence or absence of the carrier in 
the input signal, and controls the stuffing drcuit 21 
based on the detection result In oorrtrast to this, an 
apparatus of an eighth embodiment of the present 
invention includes the carrier detector 15 connected to 
the cell assembly section 14. The cell assembly section 
14 is controlled in accordance with the detection result 
of the canrier detector 15. This structure is advanta- 
geous in minimizing cell assembly delay 

(EmtxxJiment 9) 

Fig. 12 shows a ninth embodiment of the present 
invention, in which the description will not be repeated 
for the corresponding parts similar to those in the 
Embodiment 4. An apparatus shown in Fig. 12 indudes 
two cell assembly sections 14A and 148 for assembling 
data into ceils. 

A discriminating section (II) 6 distinguishes wheth^- 
the voice band input signal is voice, data of a specific 
modulated wave, or data of a modulated wave other 
than the spedf ic modulated vt^ve. The data of the spe- 
cific nxxJulated wave refers to the G3 facsimile signal, 
for exarrple. 

When the discriminating section (II) 6 determines 
the Input signal is data of the specific modulated wave, 
the data is input to the carrier detector 15 and the 
demodulator 19. The demodulator 19 then demodulates 
the data signal and supplies the denrKxIulated data sig- 
nal to the cell assembly section 14A. The carrier detec- 
tor 15 detects the presence or at>sence of the carrier in 
the demodulated signal and supplies the detection 
result to the cell assembly section 1 4A. 

When the discriminating sectfon (II) 6 determines 
the input signal is data of the modulated wave other 
than the specific modulated wave, the data is directly 
input to the cell assembly section 148 without demodu- 
lation, and also to the carrier detector 15. The carrier 
detector 1 5 detects the presence or absence of the car- 
rier In the data signal and supplies the detection result 
to the cell assembly section 148. 

With this structure, the apparatus selects the cell 
assembly method deperKiing of how the input signal is 
modulated. In other words, if the input signal is data of 
the specific nxxJulated wave, the apparatus demodu- 
lates the Input signal before asserT±)ling the signal into 
the cell. On the other hand, if the input signal is data of 
the modulated wave other than the specific modulated 
wave, the apparatus assembles the cell from the input 
signal without demodulating It. Thus, the apparatus can 
transmit all the data within the voice band, and achieve 
an almost ideally high transmission efficiency in the 
transmission of the data such as the G3 facsimile signal 
of the specific modulated wave. 

While there has been described what are at present 
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considered to be preferred embodiments of the inven- 
tion, It will be understood that various modifications may 
be made thereto, and it is intended that the appended 
claims cover all such modifications as fall within the true 
spirit and scope of the invention. 5 

Clainfis 

1 . A cell assembly apparatus for a voice t>and signal 
used in ATM (Asynchronous Transfer Mode), com- ro 
prising: 

a disaiminating section (5) for determining 
whether an incoming voice band signal is voice 
or data; is 

a high efficiency voice encoder (12) for com- 
pressing a band of voice when said discriminat- 
ing section (5) determines that the voice band 
signal is voice; so 

a voice detector (1 1) for detecting the presence 
or absence of voice in said voice band signal; 

a voice cell assembly section (13) for prohibit- zs 
ing supply of a cell when said voice detector 
(1 1) detects the absence of voice in said voice 
band signal; 

a carrier detector (15) for detecting the pres- so 
ence or absence of a carrier including a tone 
signal when said discriminating section (5) 
determines that the voice band signal is data; 
and 

35 

a data cell assenrWy section (14) for prohibiting 
supply of a cell when said cannier detector (15) 
detects the absence of the carrier. 

2. A cell assembly apparatus according to Claim 1, 40 
wherein an encoder (16) is provided on an input 
side of said data cell assembly section (1 4) for conrv 
pressing the data when said discriminating section 

(5) determines that said voice band signal is data. 

45 

3. A cell assembly apparatus according to Claim 2, 
wherein said encoder (16) for compressing the data 
is a voice encoder capable of transmitting desired 
data, said high efficiency voice encoder (12) for 
compressing the voice is combined with said so 
encoder (16) for connpressing the data, and 
wherein said voice and data cell assenrtbly sections 
(13, 14) are integrated into one component. 

4. A cell assembly apparatus according to any one of ss 
the Claims 1 to 3, wherein said discriminating sec- 
tion (5) is adapted to determine whether the data is 

a specific modulated wave or a modulated wave 
other than the specific modulated wave, arxj 



wherein a denrKxdulator (19) is provided on an input 
side of said data cell assembly section (14) and 
adapted to retrieve a baseband signal of the data of 
said specific modulated wave if said discriminating 
section (5) determines that said voice band signal is 
data of said specific modulated wave. 

5. A cell assembly apparatus according to Claim 4, 
wherein a buffer circuit (20) whose capacity is 
defined by a demodulated signal length and a max- 
imum deviation of a clock frequency of a denrxxJu- 
lated signal relative to network dock frequency, is 
provided on the transmitter side between said data 
cell assembly section (14) and said demodulator 
(19) for relieving an asynchronous state between a 
dock frequency of a demodulated signal and a net- 
work clock frequency, said buffer circuit (20) being 
controlled by said carrier detector (15). 

6. A cell assembly apparatus according to Claim 4, 
wherein a stuffing circuit (21) is provided between 
said data cell assembly section (14) and said 
demodulator (19) for relieving an asynchronous 
state between a dock frequency of a demodulated 
signal and a network clock frequency, either of said 
stuffing circuit (21) and said data cell assemtHy sec- 
tion (14) being controlled by said carrier detector 
(15). 

7. A cell assembly apparatus according to Claim 6, 
wherein a clock frequency difference detector (22) 
is provided between said data cell assembly sec- 
tion (14) and said demodulator (19) for receiving 
dock difference information between a clock fre- 
quency of a demodulated signal and a network 
dock frequency to relieve an asynchronous state 
between these two dock frequencies, said cell 
assembly section (1 4) for the data being adapted to 
transmit said dock difference information by placing 
the information in a header of an ATM adaptation 
layer of a cell. 

8. A cell assembly apparatus according to Claim 4, 
wherein said cell assembly section for the data con- 
sists of two cell assembly sections (14A, 14B), one 
cell assembly section (14A) receiving an output of 
said canier detector (15) and a data signal demod- 
ulated by said demodulator (19), and the other 
(14B) receiving an output of said canrier detector 
(15) and a non-demodulated data signal, whereby 
the input signal is subjected to demodulation prior 
to cell assembly by said one cell assembly section 
(14A) when the input signal of said specific modu- 
lated wave and the input signal is assembled into a 
cell by said other assembly section (14B) without 
demodulation in the case of the input signal of said 
modulated wave other than said specific modulated 
wave. 
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9. A cell assembly apparatus for a voice band signal 
used in Asynchronous Transfer Mode (ATM) for 
assembling a cell from data consisting of a voice 
band signal, comprising: 

5 

a carrier detector (15) for detecting the pres- 
ence or absence of a carrier in said data; and 

a cell assembly section (14) for assembling and 
transmitting a cell from the data in which the io 
carrier detector (15) detects presence of the 
carrier. 
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